The effects of stress and muscular movements caused by direct venepuncture and of venestasis on the lactate and pyruvate levels in children have been examined. Direct venepuncture and venestasis significantly influence the obtained values. To measure reliable values for pyruvate and lactate in blood of children it seems advisable to insert an indwelling intravenous cannula. After 45 min of rest in bed the blood sample can be obtained.
, were fasted overnight. Next Table 1 Methods morning, their blood pressure was measured and the uninflated sphygmomanometer cuff was left in place around the upper arm. To the two most anxious children (nos 5 and 6) diazepam was given in a low dose (4 and 2 mg respectively) by mouth one hour before the procedure was started. A 'Butterfly' intermittent infusion set with reseal injection site (Abott) was inserted into an antecubital vein and the first blood sample was taken. The infusion set was left in place and maintained patent with heparinised 0·9 % NaCI-solution.
Before collecting the samples for determination, a sample of 2 ml of blood (mixed with 0·9 % NaCl-
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The discovery that many inborn errors of metabolism are associated with elevated blood levels of lactate and pyruvate has provoked renewed interest in the measurement of the concentration of lactate and pyruvate in blood. Other conditions in which the lactate concentration in the blood can be raised were reviewed by Krebs et al. (1975) . Determination of lactate excretion in the urine has been used as a screening method to detect patients with lacticacidaemia (van Gelderen and Giesberts, 1972; Daalmans-De Lange and Hommes, 1974; Fernandes and Blom, 1976) . A reliable method of measuring pyruvate and lactate in blood of children is needed for the following reasons. Firstly, an increased lactate excretion in the urine may be caused by a defect in tubular reabsorption of lactate (Hohmann et al., 1974) . Secondly, an increased lactate/pyruvate ratio in blood may reflect an increased cytosolic NADH/ NAD+ ratio and directs further research into the elucidation of an inborn error in pyruvate metabolism. Several circumstances are known to influence the level of blood lactate in substantial amounts. Muscular exercise, hyperventilation, and the release of epinephrine all increase the lactate level in blood (Barr and Himwich, 1923; Himwich et al., 1924; Eggleton and Evans, 1930; Huckabee, 1958 Huckabee, , 1961 Greene, 1961; Hirche et al., 1973; Olsen and Petersen, 1973; Monnens et al., 1976) .
An increase in the lactate level which could result from venestasis was found to be of no significance in a study of adults (Braybrooke et af., 1975) .
The purpose of this investigation is to report the influence of stress and accompanying muscular movements caused by direct venepuncture and of venestasis on the lactate and pyruvate levels in children. A. A. xou«, J. L. Willems, A. F. M. de Kort, L. A. H. Monnens, and J. M. F. Trijbels solution from the infusion set) was discarded. After 45 and 90 min rest in bed a second and then a third sample was drawn from the reseal injection site with a needle and syringe. Since Huckabee (1958) showed that after moderate exercise the lactate level became normal within 50 min, we chose 4S min as a minimum rest period.
L.
Immediately after the third sample was drawn, the cuff around the upper arm was inflated until the mean value of the diastolic and systolic blood pressure was obtained. After 2 min a fourth blood sample was drawn. Venestasis was not performed on the infants younger than one year.
CHEMICAL ESTIMATION
The collected blood samples (2-3 ml) were immediately added to 1 rnolrl ice-cold perchloric acid. The solution was mixed vigorously and centrifuged at 2400 x g for 10 min at room temperature. In the supernatant lactate and pyruvate were determined enzymatically in duplicate in accordance with the methods of Hohorst (1970) and Czok and Lamprecht (1970) , respectively.
STATISTICAL ANALYSIS
Our model is based on the assumption that the lactate (pyruvate) concentration is dependent on two factors and their interaction, one factor being the individual variation between the children and the other being the moment of blood sampling.
This model can be analysed with two-way analysis of variance. If a given factor is significant, then the S-method of Scheffe (1959) helps us to find which levels of that factor differ from each other and by how much. Statistical analysis was carried out twice: 1. With 11 children and the first three moments (to investigate the influence of the sampling procedure).
With 8 children (the older ones) and all four moments (to investigate the influence of venestasis).
To compare the LIP ratios (defined as the ratio of the mean of the duplicate lactate concentrations and the mean of the duplicate pyruvate concentrations) at two different moments of blood sampling we used Student's t test for paired observations. Venestasis was not performed on young infants. Child 9 was very upset when being punctured, but afterwards remained quiet during the rest of the procedure. Child \I awakened between 45 and 90 min and cried constantly until the procedure had ealled.
Results
The concentration of blood lactate and pyruvate (mean of the duplicates) and the lactate/pyruvate (L/P) ratios in the individual patients are given in Table 2 . The mean blood lactate and pyruvate concentrations, and lactate/pyruvate ratios during the experiment are presented in the Figure. The individual variation, the effect of the moment of blood sampling, and the interaction on the lactate and pyruvate concentration are all highly significant (p < 0,001). Thus, thelactate(orpyruvate)concentration depends significantly on the individual child and the moment of blood sampling. Further investigation yielded the following results concerning the relationship between the moments of blood sampling and the values for lactate and pyruvate in blood. After 45 min the concentration of blood lactate and pyruvate showed a significant decrease (p < 0,001). Between 45 and 90 min the blood lactate concentration showed no further decrease. The blood pyruvate concentration showed a significant increase between 45 and 90 min (p < 0,001). There was a small but insignificant decrease in the lactate/pyruvate ratio between 45 and 90 min (p = 0'09), mainly owing to the increase of pyruvate concentration. Venestasis did not result in a significant change of the blood lactate concentration, but the blood pyruvate concentration decreased significantly (p < 0'001). The lactate/ pyruvate ratio therefore increased significantly after venestasis (p < 0'05).
Discussion
The results of these experiments demonstrate that the circumstances of a direct venepuncture procedure cause a significant elevation in blood lactate and pyruvate levels. In order to detect an elevated lactate concentration in the blood of a child, it seems advisable to insert an intermittent infusion set in the antecubital vein. Blood sampling for determination of blood lactate and pyruvate concentration could be performed after 45 min rest in bed without upsetting the child. In our study venestasis for 2 min resulted in a small but significant increase of the lactate/pyruvate ratio. These results conflict with those of Braybrooke et al. (1975) , who performed their studies on adults. Our results suggest that in children, venestasis should be avoided when blood sampling is needed for determination of blood lactate/pyruvate ratios.
